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Introduction
Software as a Service (SaaS) is being increasingly adopted by firms for sourcing business application software. This model differs from the traditional 'on-premises' model, in that business software is traditionally owned, hosted and managed by the firm, while in SaaS it is owned, hosted and managed by external providers and delivered to the firm through the Internet as a service [1] [2] [3] [4] [5] . SaaS has been defined as 'an application or service that is deployed from a centralized data centre across a network, providing access and use on a recurring fee basis, where users normally rent the applications/services from a central provider' [6] , p. 476. The SaaS model can be viewed as an evolution of the application services provision (ASP) model. SaaS goes one step further than ASP and is based on the use of multi-tenant architectures, enabling the sharing of infrastructures and thus creating economies of scale [1] . SaaS constitutes the highest level of Cloud Computing (CC) services, which allow the remote use of business applications [2] . SaaS ranges from simple office automation to more complex enterprise resource planning (ERP) and customer relationship management (CRM) applications. The SaaS revenue model is usually based on annual payments that are determined by the number of users and the specific modules/functionalities used.
Literature on SaaS firm performance is often related to CC literature. Previous literature has discussed extensively its great potential to offer benefits to firms and its risks [1, 2, 4, 7] . These benefits can be broadly divided into two main categories, namely operational and innovational benefits. The former refer to a reduction of costs and the improvement of the quality of the support of a company's operations and business processes. Innovational benefits refers to the rapid and low-cost electronic enablement of innovations in a firm's processes, products and services. However, there has been limited empirical research concerning: a) the factors that determine the magnitudes of operational and innovational benefits; and.
b) the contribution of these benefits to firm performance. Since for firms SaaS is a relatively new model of sourcing information and communication technology (ICT) services, they are struggling in their SaaS related decision-making concerning whether they should adopt SaaS and, if so, how they can gain from it more benefits and a positive impact on firm performance. This paper addresses this void in the literature by developing a set of hypotheses concerning the effects of the contractual and relational governance of a firm's relationships with its SaaS service providers, the absorptive capacity (ACAP) of the firm and its adaptation to the SaaS model, on the operational and innovational benefits obtained from SaaS. Furthermore, we investigate to what extent these two types of SaaS benefits influence firm performance. These research hypotheses were tested using data collected through a survey of 102 Dutch firms that use financial SaaS services. A structural equation model (SEM) was used for the testing.
This paper consists of six sections. In the following section, the background to our study is outlined and the research hypotheses are formulated. In Section 3, the research methodology is described. The results are presented in Section 4 and discussed in Section 5. Conclusions are drawn and suggestions for future research directions are made in Section 6.
Background -research hypotheses

Cloud Computing (CC) and Software as a Service (SaaS) factors
Whereas there is extensive literature on CC in general and on SaaS in particular discussing the possible business benefits for firms [1, 2, 4, 7, 8] , there is limited work about factors influencing the actual benefits gained by firms from the use of CC in general and SaaS in particular, although there are some exceptions. Malladi and Krishnan [9] used survey data collected from 243 firms in the USA to investigate empirically the impact of SaaS on firms' ICT-enabled innovation and the role of organizational complementarities in increasing the impact. They conclude that the use of SaaS has a positive impact on a firm's ICTenabled innovation in products, services or processes. Furthermore, this impact increases if there is flexibility in the firm's ICT infrastructure, maturity of process management and previous experience in ICT outsourcing (organizational learning). Garrison et al. [10] used survey data collected from 302 Korean firms to investigate empirically the effects of a firm's ICT technical, managerial and relational capabilities on CC success, and the effect of the latter on firm performance. They conclude that these three ICT capabilities positively affect the level of CC success, which impacts positively on the contribution of CC to firm performance. Schniederjans and Hales [11] used survey data collected from 247 ICT and supply chain professionals in the USA to investigate empirically the effects of CC use by firms on their economic and environmental performance, and also the mediation role of supply chain (SC) collaboration in these two effects. They conclude that the use of CC positively affects both economic and environmental performance. Furthermore, CC use positively affects collaboration, which impacts positively on economic performance, but it does not impact on environmental performance. Hence, only the positive effect of CC use on economic performance is partially mediated by the SC collaboration enabled by CC.
Factors influencing operational and innovational benefits are likely to be different [1, 4, 7] . The former are related to a firm's existing operations/processes, and concern the reduction of the cost and the improvement of the quality of their electronic support, whereas the latter are related to innovations in a firm's processes, products and services, and concerns their rapid and low-cost electronic enablement. Furthermore, factors affecting a firm's performance are likely to be related to governance, absorptive capacity, and SaaS adaptation. Contractual and relational governance are the two main mechanisms for the governance between a firm and a SaaS provider [12] [13] [14] . As SaaS is a new type of model knowledge is needed. Absorptive capacity (ACAP) is a company's ability to recognize and acquire useful new knowledge from its external environment [15] [16] [17] . Firms have to continuously acquire knowledge assimilate that knowledge, combine it with existing internal knowledge of efficiently select and utilize the most appropriate SaaS services. Finally, firms need to adapt their ICT-related skill, governance structure, processes and strategy to gain the potential benefits from SaaS [18] . These factors and the resulting hypothesis will be discussed next.
Contractual and relational governance
Contractual and relational governance are the two main mechanisms for the governance of inter-organizational relationships [12] [13] [14] 19, 20] . ICT outsourcing research has found that both the contractual and the relational governance have a positive impact on outsourcing benefits [21] [22] [23] [24] . Since the use of SaaS services by firms can be viewed as a specific form of outsourcing, having peculiarities like standardized services with limited customization, rapidly provisioned and released with minimal client-provider interaction [1, 18] , the degree of contractual and relational governance of the relationships with SaaS service providers might affect the magnitude of the operational and innovational benefits obtained from SaaS.
Contractual governance is based on comprehensive and detailed formal contracts that are designed to guide the behaviour of the contracting parties towards desired objectives and to minimize opportunistic behaviours [12] [13] [14] 19, 20] . Contracts usually specify the quantities of the products/services to be delivered by the supplier, as well as their quality levels, the way/how they are measured, and the prices to be paid for them by the client. They also include specific penalties if the required quantity/quality levels are not met, contain descriptions of forms and procedures of communication between client and supplier, procedures for handling problems and contingencies that might arise, and procedures for the resolution of disputes between the parties.
Contractual governance increases the motivation of and pressure on SaaS providers to provide all the agreed SaaS services and void opportunistic behaviours, which might lead to lower quality or/and higher costs of SaaS services. A higher degree of contractual governance is expected to enable SaaS services to be delivered rapidly and effectively, and to minimize the resulting reductions in their quality as well as cost overruns. For all the above reasons, we expect that a higher degree of contractual governance leads to higher levels of SaaS operational benefits. So, our first research hypothesis is:
H1. The degree of contractual governance of a firm's relationships with its SaaS service providers has a positive effect on the magnitude of the SaaS operational benefits.
Furthermore, the adoption of a high degree of contractual governance of a firm's relationships with its SaaS service providers can lead to contracts covering innovation aspects. Contracts may include procedures for covering the additional needs of the firm that might appear in the future, such as for new services and new technologies. These contract provisions allow the firm to access rapidly and at low cost appropriate SaaS services and technologies for the electronic enablement of its planned innovations. Furthermore, they will allow access to new services and technologies, which are required in order to make smaller adaptations/responses to various changes/challenges in its external environment, like the introduction of new products, changes in services and pricing policies by competitors, changes in market demand for a firm's products and service, changes in customers' needs and preferences, and opportunities for expansion into new markets. Such contracts enable firms to better exploit SaaS [25] . For all the above reasons, we expect that a higher degree of contractual governance of a firm's relationships with its SaaS service providers also leads to higher levels of SaaS innovational benefits. So, our second research hypothesis is:
H2. The degree of contractual governance of a firm's relationships with its SaaS service providers has a positive effect on the magnitude of the SaaS innovational benefits.
Relational governance is based on the development of informal and unwritten norms, social processes and positive attitudes between supplier and client, which promote information exchange among the contracting parties, collaborative problem solving, mutual adaptation and flexibility, and commitment and trust [12] [13] [14] 19, 20] . Relational governance aims at achieving better and smoother cooperation, higher levels of satisfaction for both parties and a long-term business relationship. An important element of the relational governance is the free and extensive bidirectional information exchange between client and supplier. The client provides the supplier with extensive information concerning its needs, activities, business processes, strategic goals etc., while the supplier provides the client with extensive information concerning its range of products and services, its technological capabilities, ways the client can better exploit them, solve its specific problems, etc. These enable the development of a shared deeper understanding of the objectives and the context of the contract, and therefore better alignment and coordination between the supplier and the client. Another important element of relational governance is the development of a positive and constructive attitude in both parties for solving problems and resolving disputes in close cooperation resulting in higher mutual adaptation and flexibility.
In particular, the development of a high degree of relational governance is expected to increase the SaaS service providers' understanding of the operations and the relevant needs of the firm, and the firm's understanding of the current offerings of its SaaS service providers, as well as future offerings. This is expected to enable the firm to better utilize the SaaS services of its providers to meet its needs. Furthermore, a higher degree of relational governance is expected to create a positive attitude for solving problems and resolving disputes between the firm and its SaaS service providers, with mutual adaptation and flexibility, avoiding opportunistic behaviours, and aiming at mutual benefit and satisfaction. Therefore, we expect that a higher degree of relational governance of a firm's relationships with its SaaS service providers leads to higher levels of operational benefits. So, our third research hypothesis is:
H3. The degree of relational governance of a firm's relationships with its SaaS service providers has a positive effect on the magnitude of the SaaS operational benefits.
Previous ICT outsourcing research has found that the relational governance of a firm's relationships with its ICT outsourcing service providers is quite important for achieving innovational benefits from ICT outsourcing, through the collaborative development of innovations [23, 26] . The development of a high degree of relational governance is likely to result in a better exchange of information between a firm and its SaaS service providers about planned future innovations in the firm's processes, products and services, as well as smaller adaptations/responses by the firm to changes/challenges in its external environment, and also increase information exchange concerning specific SaaS services (existing and future ones) of the providers that might cost-effectively enable and support these innovations and smaller adaptations. These can gradually create a high level of shared understanding of a firm's planned innovations. Therefore, we expect that a higher degree of relational governance of a firm's relationships with its SaaS service providers also leads to higher levels of SaaS innovational benefits. So, our fourth research hypothesis is:
H4. The degree of relational governance of a firm's relationships with its SaaS service providers has a positive effect on the magnitude of SaaS innovational benefits.
There has been considerable research on the association between the contractual and the relational governance of inter-organizational relationships in outsourcing [12] [13] [14] 24, 27] . In this literature there are two opposing arguments, namely the complementarity and the substitution argument. The former suggests that the higher use of one governance mechanisms also leads to an increase in the other mechanism, whereas the substitution argument suggests that the higher use of one of them leads to a decrease in the other. There has been much more empirical evidence for the complementarity than for the substitution argument (see literature reviews by Cao and Lumineau [27] and Liang et al. [22] ). Comprehensive ICT outsourcing contracts have been found to promote the development of constructive and mutually beneficial relations between the two parties [12] [13] [14] 22] . With respect to the use of SaaS, we expect that the degree of contractual governance has a positive effect on the degree of relational governance of a firm's relationships with its SaaS service providers. A high degree of contractual governance leads to comprehensive and detailed contracts, which clearly define the rights and obligations of both the firm and its SaaS service providers, and create structure, direction and rules for the cooperation between them. In turn, this promotes the development of a meaningful and constructive relationship, with lower levels of uncertainty and risk for all contracting parties. The detailed description in the contracts of the objectives of the cooperation provide ground for a focused and effective information exchange between the two parties, directed towards the achievement of these objectives. This contributes to the development of positive attitudes among the involved personnel of the contracting parties towards these tasks. For the above reasons, our fifth research hypothesis is:
H5. The degree of contractual governance has a positive effect on the degree of relational governance of a firm's relationships with its SaaS service providers.
Absorptive capacity
A firm's absorptive capacity (ACAP) has become increasingly important for a firm's success in the modern knowledge-intensive economy [17] . ACAP is a firm's ability to recognize and acquire useful new knowledge from its external environment, assimilate it, combine it with its existing internal knowledge, and then exploit it to make valuable innovations in its processes, products and services [15] [16] [17] 28, 29] . Firms have to continuously acquire knowledge of SaaS providers, assimilate that knowledge, combine it with existing internal knowledge of efficiently select and in this way utilize the most appropriate SaaS services. Therefore, a firm's ACAP might affect the magnitude of the operational and innovational benefits obtained from SaaS.
While the 'closed innovation' model, based on the internal production of knowledge within a firm's boundaries, used to be dominant, in the last 15 years the 'open innovation' model has emerged [30] . Open innovation takes advantage of external knowledge, and this makes ACAP an important determinant of a firm's innovation performance [16, 28, 29, 31, 32] . Since the use of SaaS is an ICT-related innovation, we expect that ACAP has positive impact on its adoption, as well as on the generation of benefits.
A firm that has a high level of ACAP is able: a) to recognize and identify in its external environment potentially useful knowledge of SaaS services that can provide cost-effective electronic support of its operations; b) to disseminate it inside the firm (to all interested business units, as well to the ICT unit); c) to analyse and combine/integrate it with a firm's pre-existing relevant knowledge (e.g. concerning a firm's operations, their problems and challenges, as well as their previous electronic support); and d) to exploit this combined/integrated knowledge to select the most appropriate SaaS services, namely those that will provide high-quality and low-cost electronic support of the firm's operations, and to utilize them efficiently, resulting in more operational benefits. For the above reasons, we expect that higher levels of a firm's ACAP lead to higher levels of SaaS operational benefits. So, our sixth research hypothesis is:
H6. The absorptive capacity of a firm has a positive effect on the magnitude of the SaaS operational benefits.
Furthermore, we expect ACAP to have similar positive effects on the SaaS innovational benefits. A firm with a high level of ACAP is able to recognize and identify in its external environment useful knowledge of SaaS services. This knowledge might be useful for the cost-effective electronic enablement of a firm's planned innovations, as well as for adapting to environmental changes. This knowledge is disseminated inside the firm to innovations and/or adapt. For the above reasons, we expect that higher levels of a firm's ACAP also lead to higher levels of SaaS innovational benefits. Thus, our seventh research hypothesis is:
H7. The absorptive capacity of a firm has a positive effect on the magnitude of the SaaS innovational benefits.
Adaptation to Software as a Service
The SaaS model requires different ICT skills and organization at the client/user firm level. Qualitative research has revealed that firms adopting these types of ICT services sourcing models have to adapt their ICT skills and their ICT-related organization [18, 33] . In particular, the above research has found that the ICT personnel should enrich their knowledge/skills concerning the SaaS technologies, the capabilities they provide, their interconnection/integration with on-premises ICT infrastructures, as well as the management of the contracts and business relationships with the providers of these services. In SaaS role of the ICT personnel gradually becomes less technological and more business oriented. It includes less systems development, administration and support, and the focus shifts to more cooperation with a firm's non-ICT personnel for the exploration and exploitation of the continuously evolving SaaS services offered by multiple providers, the selection of the most appropriate providers and services for fulfilling a firm's needs, and the monitoring of the provision and the quality levels of these services. This necessitates an increase in the business knowledge/skills of the ICT personnel, and an enhancement of their understanding of the operations, processes and goals of the firm. This requires a change in their mentality and attitude, including the development of a stronger business orientation, towards the achievement of not only technical but also business goals.
In general, the SaaS model requires less technical work at user firm level in comparison with the traditional on-premises model, and more business-oriented work. Ragowsky et al. [33] and Schneider and Sunyaev [18] have found that this results in the expectation that the non-ICT personnel of a firm's business units have to assume a stronger role in ICT-related decision making. It is also strongly expected that the use of SaaS will be combined with a decentralization of business applications-related decision making from the ICT unit to the business units. The ICT unit now has a critical role in coordinating the procurement of SaaS services, as well as in interconnecting/integrating them with a firm's on-premises ICT infrastructure.
Finally, due to these changes it is necessary to develop new governance processes for all aspects of the management of SaaS utilization by the firm. In particular, it is necessary to develop new processes for the SaaS-related cooperation and coordination between the ICT unit and the business units, for the quality control of the SaaS services and for the cooperation with SaaS providers. Furthermore, in order to maximize the business benefits, it is important to develop a strategy for the use of various types of SaaS services by the firm.
Although research [18, 33] has identified some of the changes/ adaptations that should be made, there is a lack of empirical investigation into the effects of these changes/adaptations to the needs of SaaS on the benefits realized by firms. Our study contributes to filling this research gap by investigating empirically the effects of adapting a firm's ICT skills and organization to the SaaS model.
In particular, we expect that adapting a firm's ICT-related skills, structure, processes and strategy to the SaaS model will increase the operational benefits derived from SaaS. The enrichment of the technological knowledge/skills of the ICT personnel about SaaS and of their business knowledge of/skills related to a firm's operations and processes is expected to increase their ability to contribute to the selection and use of the most appropriate SaaS services, from both technological and business perspectives, for providing high-quality and low-cost support of a firm's operations. Adaptations of a firm's ICT-related structure to the SaaS model are needed due to the decentralization of decision making about business application software from the ICT unit towards the business units. This is expected to lead to a better exploitation of the extensive and deep knowledge of a firm's business units about their operations and processes, as well as their problems and challenges, for the selection of the most appropriate and cost-effective SaaS services for supporting them. There is a need for the development of new processes, both for the SaaS-related cooperation and coordination between the ICT unit and the business units, and also for the quality control of the SaaS services, and for the cooperation with their providers. This will contribute to the selection of the most cost-effective SaaS services to support a firm's operations, and to enable the early identification and resolution of problems that might lead to a reduction in SaaS services quality and cost overruns. For all these reasons, we expect that a high degree of these adaptations to the SaaS model leads to more SaaS operational benefits. So, out eighth research hypothesis is:
H8. The degree of a firm's adaptation to the SaaS model has a positive effect on the magnitude of the SaaS operational benefits.
Furthermore, we expect that the adaptations of a firm's ICT-related skills, structure, processes and strategy to the SaaS model identified by Ragowsky et al. [33] and Schneider and Sunyaev [18] also increases the innovational benefits derived from SaaS. The enrichment of the business knowledge/skills of the ICT personnel concerning a firm's operations and processes, as well as strategic goals and directions, and in general the enhancement of their business orientation, will allow them to understand better and in more depth a firm's planned innovations as well as smaller adaptations to environmental changes/challenges. This will enable ICT personnel to have a better and more effective cooperation with business units' personnel for the selection and utilization of the most appropriate and cost-effective SaaS services for the enablement of these innovations. Quite important for this is also the decentralization of decision making concerning business application software from the ICT unit to the business units, which will increase the involvement and the contribution of the latter (and therefore the exploitation of their business knowledge/skills) in the electronic support of a firm's innovations/adaptations. The abovementioned change of the role of the ICT unit will allow them to put more effort into this necessary cooperation with the business units concerning the utilization of SaaS services for the enablement of these innovations/adaptations, and also into the interconnection/integration of the specific SaaS services to be selected for this purpose with a firm's on-premises ICT infrastructure. Moreover, the development of processes for the cooperation between the ICT unit and the business units concerning SaaS use, as well as with a firm's SaaS providers, will lead to a better organization of the search for appropriate SaaS services for the enablement of a firm's planned innovations/adaptations, and a more rational selection and utilization of the most cost-effective ones. Finally, the development of a strategy concerning the use of SaaS by the firm will lead to a more coherent and coordinated utilization of SaaS services for the enablement of innovations/adaptations as well, having a stronger connection with the firm's overall strategy, leading to an increase in SaaS innovational benefits. Thus, our ninth research hypothesis is:
H9. The degree of a firm's adaptation to the SaaS model has a positive effect on the magnitude of the SaaS innovational benefits.
Operational -innovational SaaS benefits and firm performance
The last two research hypotheses (H10 and H11) concern the effects on firm performance of the operational and innovational benefits obtained from SaaS [1, 2, 4, 7, 8] . A higher magnitude of operational benefits gained from SaaS leads to higher quality and lower cost to support a firm's operations, both of which reduce firm's operating costs, resulting in higher firm performance. Also, a higher magnitude of innovational benefits derived from SaaS results in higher quality and lower cost electronic enablement of innovations in a firm's processes that reduce a firm's operating costs, and also of innovations in a firm's products and services, as well as smaller adaptations/responses to various changes/challenges in the external environment, which increase firm's sales revenue. These are expected to result in higher firm performance. Therefore, our final research hypotheses are: H10. A higher magnitude of operational benefits derived from SaaS has a positive effect on firm performance.
H11
. A higher magnitude of innovational benefits derived from SaaS has a positive effect on firm performance.
Research methodology
Data collection
The data used in this study were collected through a survey of Dutch firms from various sectors that use financial SaaS services. The questionnaire developed for the survey was pre-tested by three colleagues who are experienced in surveys and quantitative research. Their remarks and suggestions were used to make improvements and to clarify some questions, which led to the final version of the questionnaire. We then contacted two large Dutch SaaS providers that offer mainly financial SaaS. These organizations agreed to email the questionnaire to their customers and ask them to fill it in and return it to us by email. In total, the questionnaire was sent to the CEOs of 600 firms. Since our research concerns the business aspects of SaaS, including contracts and organizational adaptation, operational and innovational benefits, and firm performance, there was often only one person per company who would be able to fill in the survey. This resulted in the limitation that there was only one respondent per company. After one month, a reminder email was sent to the firms. We finally managed to collect completed questionnaires from 102 firms.
The composition of our sample by size, sector and age is shown in Table 1 . In our sample 70.6% of the firms are small, having fewer than 50 employees, while the remaining 29.4% are medium-sized or large, with > 50 employees. The majority of the firms are in services sectors. There is an even distribution of our sample firms in the three age classes (< 5 years, 5-15 years, > 15 years).
In order to assess the existence of non-response bias we used the method proposed by Rogelberg and Stanton [34] . The early respondent firms, the late respondent firms (i.e. those that responded after the reminder email) and a random sample of non-respondent firms were compared with respect to sales, number of employees and age. There were no statistically significant differences at the significance level of 5%. This suggests that there is no substantial non-response bias. We also assessed the existence of common method bias using Harman's singlefactor test [35] . In particular, we conducted principal component analysis for all the items of the seven constructs of this study (see Section 3.2), constraining the number of factors to be equal to one. The largest unrotated factor explained the 22% of the total variance, which is much lower than the 50% threshold specified by the above test, indicating the absence of substantial common method bias.
Measurement
All our variables (see Fig. 1 ) were measured using multi-item scales, which were based on previous literature, and are shown in the Appendix A. The degrees of contractual and relational governance of the relationships with a firm's SaaS service providers were measured through two five-item scales (CG1-CG5 and RG1-RG5, respectively), which were based on Goo et al. [13] and Oshri et al. [23] . The ACAP was measured through a seven-item scale (AC1-AC7) adapted from Roberts [36] . The adaptation to the SaaS was measured through a sixitem scale (AD1-AD6), which was developed based on the recent relevant literature reviewed in Section 2.4, concerning the adaptations to a firm's ICT personnel skills/knowledge, as well as ICT-related structure, processes and strategy, that the adoption of the SaaS model necessitates [18, 33] . The SaaS operational and innovational benefits were measured though three-item scales (BEN1-BEN3 and BEN4-BEN6), which were based on previous literature on the benefits derived from SaaS [1, 2] . Finally, the firm performance was measured using a fouritem scale (FP1-FP4) adapted from Chen et al. [37] . The control variables firm size and human capital were measured through the number of employees of the firm and the share of employees having a higher education degree, respectively.
Results
In order to test research hypotheses H1-H11, we used the above data to estimate the model shown in Fig. 1 , through partial least squares structural equation modelling, which is the most appropriate technique if the sample size is small [38, 39] . According to Hair et al. [38] , the minimum sample required is: a) ten times the largest number of formative indicators used for measuring one of the constructs of the model; and b) ten times the largest number of structural paths directed towards one of the constructs of the model. In our case, as we did not have formative constructs/indicators and the maximum number of structural paths directed to a construct was four (for the SaaS operational and innovational benefits constructs), the minimum sample required was equal to 4 × 10 = 40, which our sample (102 firms) exceeds. For our estimation, we used SmartPLS software.
Measurement model
We initially examined the measurement part of the estimated model, in order to assess the convergent validity, the reliability and the discriminant validity of our constructs. For this purpose, we used the procedures proposed by Wong [39] .
In particular, for a construct to have acceptable convergent validity, it must have an average variance extracted (AVE) higher than 0.5, and the loadings of all its items must be higher than 0.5, and preferably exceed 0.7. In the fourth and the fifth column of Table 2 , we can see for each of our seven constructs the AVE and the loadings of its items, respectively. We can see that for all constructs the AVE is higher than 0.5, and that all items' loadings are higher than 0.5, with most of them exceeding 0.7, while the remaining ones are only slightly lower than 0.7. So, we can conclude that all constructs exhibit acceptable convergent validity.
The assessment of the reliability of our constructs was based on their Cronbach's alphas and composite reliability values; for a construct to [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] have an acceptable reliability, both these values should be higher than 0.7. In the second and the third column of Table 2 , we can see that the Cronbach's alphas and the composite reliability values of all seven constructs are above the 0.7 threshold, so we can conclude that all our constructs have acceptable reliability. Finally, the assessment of the discriminant validity of our seven constructs was based on the criterion proposed by Fornell and Larcker [40] . According to this criterion, to have acceptable discriminant validity the square root of the AVE of each construct should be larger than the correlations of it with all other constructs. In Table 3 , the square roots of the AVE values of constructs are shown in bold in the diagonal cells, while the correlations between the constructs are shown in the lower off-diagonal cells. We can see that this criterion is fulfilled for all constructs, so they exhibit acceptable discriminant validity.
Structural model
The structural part of the estimated model is shown in Fig. 2 ; in this figure the standardized path coefficients are shown for the statistically significant paths. A firm's ACAP and adaptation to the SaaS model have statistically significant and positive effects on the operational benefits gained from SaaS (standardized path coefficients 0.297 and 0.206, respectively). However, the effects of the contractual and relational governance of a firm's relationships with its SaaS service providers are not statistically significant. Therefore, research hypotheses H6 and H8 are supported, while on the contrary research hypotheses H1 and H3 are not supported. Also, a firm's human capital has statistically significant and positive effects on the operational SaaS benefits. Furthermore, the contractual governance, the ACAP and the adaptation to the SaaS model have statistically significant and positive effects on the innovational benefits gained from SaaS (standardized path coefficients 0.375, 0.248 and 0.418, respectively); the effect of the relational governance is not statistically significant. Thus, research hypotheses H2, H7 and H9 are supported, while H4 is not supported. The contractual governance has a statistically significant and positive impact on the relational governance (standardized path coefficient 0.696), so H5 is supported. Finally, both operational and innovational benefits gained from SaaS have a statistically significant and positive impact on firm The square roots of the AVE values of constructs are shown in bold in the diagonal cells.
performance (standardized path coefficients 0.417 and 0.163, respectively). Thus, research hypotheses H10 and H11 are supported. We also note that the contractual and the relational governance, the ACAP and the adaptation to the SaaS model, together with a firm's size and human capital, explain substantial parts of the variance of the operational and the innovational benefits gained from SaaS (33.8% and 40.2%, respectively); the part of the variance of firm performance (24.6%) that is explained by the operational and innovational benefits derived from SaaS is smaller (but this is understandable, as firm performance is shaped by a wide range of other factors).
Discussion
The results of this study provide evidence that a firm's ACAP and adaptation to the SaaS model positively affect both the operational and the innovational benefits gained from the use of SaaS. According to Wong [39] , a standardized path coefficient of 0.15 indicates a moderate effect, while one of 0.35 indicates a strong effect. Hence, from the estimated model shown in Fig. 2 we can conclude that a firm's adaptation to the SaaS model has a strong positive effect on SaaS innovational benefits, and a moderate to strong positive effect on SaaS operational benefits. Therefore, decision makers should be aware of the need for changes in order to fully benefit from the SaaS model. The existing ICT skills of firms, as well as their existing ICT organization (including ICTrelated structure, processes and strategy), are based on and aligned to the needs of the traditional on-premises model of internal sourcing of ICT services, which are however quite different from the needs of the SaaS model [18, 33] : the latter includes less internal applications' development, administration and support, and more exploration and selection of external SaaS services. SaaS also needs capabilities for the effective utilization and integration/interconnection of these services, as well as the monitoring/management of relevant contracts and business relationships with SaaS providers. Therefore, the SaaS use model requires a firm to have a different set of tasks in order to provide electronic support of its activities in comparison with the traditional onpremises model. In these tasks, a firm's business units have a prominent role. The use of SaaS should therefore be combined with changes/ adaptations to a firm's ICT skills and organization to the above needs of the SaaS model. These will enable the exploitation of the full potential of SaaS and create substantial business benefits. In particular, the knowledge and skills of a firm's ICT personnel require significant adaptations. Furthermore, a firm's ICT-related structure needs to be adapted, by decentralizing decision making about business application software selection and introducing new governance, as do ICT-related processes (including new processes for the quality control of the externally produced SaaS services, and for the cooperation with the SaaS service providers) and ICT strategy, to fully benefit from SaaS services.
Our findings show that these adaptations are important for achieving high levels of operational benefits from SaaS, which include the achievement of cost reductions and quality improvements in the electronic support of a firm's operations/processes. At the same time, these adaptations seem to be crucial for achieving high levels of higherorder innovational benefits from SaaS for the rapid and low-cost electronic enablement of innovations in a firm's processes, products and services, and for adaptations to environmental changes/challenges and improvements of a firm's agility. Our study extends the existing limited research literature on the changes/adaptations to a firm's ICT skills and organization necessitated by the use of CC [18, 33, 45] , providing evidence that these adaptations have a positive impact on both the operational and innovational benefits obtained from SaaS.
Furthermore, our findings indicate that a firm's ACAP has a moderate to strong effect on both the operational and the innovational benefits obtained from the use of SaaS services. Due to the extensive and continuously increasing and evolving supply of SaaS services, the continuous exploration of them, and the selection and use of the most appropriate ones for the electronic support of a firm's existing operations/processes, as well as planned innovations and smaller adaptations, is a knowledge-intensive task. It necessitates: a) the acquisition and assimilation of large quantities of knowledge from its external environment about SaaS services that can cost-effectively support a firm's operations as well as planned innovations/adaptations, and the numerous functionalities and capabilities they offer; b) the combination/integration of this external knowledge with extensive internal knowledge possessed by the firm concerning its operations and planned innovations/adaptations; c) and the exploitation of this combined/integrated knowledge for the selection and effective utilization of the most appropriate SaaS services. Hence, firms with high levels of ACAP will be able to better perform these three critical external knowledge 
E. Loukis et al.
Decision Support Systems 117 (2019) [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] management tasks (i.e. a) to c) above), resulting in more operational and innovational benefits gained from SaaS. Here, it will be useful if firms take into account the findings of previous research on the determinants of a firm's ACAP [31, 32, 41] . Our study extends previous ACAP research, which concluded that ACAP is important for the successful assimilation of ICT-related innovations and the generation of business value from them [42, 43] into this emerging SaaS adoption and use innovation.
ICT outsourcing research has found that contractual and relational governance are important for the success and benefits of ICT outsourcing [21] [22] [23] [24] . Our study shows that these are not so important in the case of SaaS for the generation of business benefits. In particular, we found that contractual governance has a strong positive effect on SaaS innovational benefits, but does not affect the operational benefits gained from SaaS. Contractual governance has a very strong impact on the development of relational governance, providing support for the 'complementarity' argument on the association between these two governance mechanisms. In contrast to results presented in ICT outsourcing literature, relational governance does not affect either of these two types of SaaS benefits. A possible explanation for this is that according to previous relevant literature, the use of CC/SaaS services by firms is a specific form of ICT outsourcing, which has however some notable peculiarities [1, 18, 44] , namely the provision of standardized ICT services with limited customization, rapidly provisioned and with minimal interaction between client and provider. In contrast, typical ICT outsourcing generally involves the provision of more complex ICT services, highly customized to the needs of the client, requiring more interaction and cooperation between the client and the provider. For the above reasons, the development of a relationship between the firm and its SaaS service providers is less important. The specific characteristics of SaaS (standardized services, limited customization, minimal client-provider interaction) result in less need for an intensive client-provider relationship.
Previous ICT outsourcing research has emphasized the importance of the relational governance of a firm's relationships with its ICT outsourcing service providers for achieving higher-order innovational benefits, through the collaborative development of innovations, based on close interaction and cooperation between personnel of the client and the provider ('collaborative innovation') [23, 26] . However, in the case of SaaS services provision there is no such interaction and cooperation between the client and the provider for the development of innovations: the innovations are developed by the personnel of the client firm, and then existing SaaS services are sought for their electronic enablement and support. So relational governance is not important for achieving innovational benefits from SaaS. On the contrary, our findings indicate that to achieve these higher-order innovational benefits, what is important is the contractual governance. Comprehensive contracts including mechanisms and procedures for covering additional needs for new services and new technologies facilitate the rapid and low-cost electronic enablement of a firm's planned innovations. Our study extends previous research on the impact of contractual and relational governance on ICT outsourcing success and benefits [21] [22] [23] [24] to an emerging and quite peculiar form of ICT outsourcing: the use of SaaS services.
Finally, the results of our study provide evidence that both the operational and the innovational benefits gained from SaaS positively affect firm performance. In particular, we found that SaaS operational benefits have a very strong positive effect on firm performance, while SaaS innovational benefits have only a moderate effect on firm performance. This indicates that firms achieve more substantial and performance-enhancing benefits from SaaS by using it to support their existing operations rather than to enable innovations. In general, our results reveal significant differences between the operational and the innovational benefits gained from SaaS, with respect to both their impact on firm performance and the factors that determine their magnitude. Our findings indicate that it is a firm's ACAP that has the strongest effect on the SaaS operational benefits, followed by the adaptation to the SaaS model, with both these effects being moderate to strong, while the contractual and the relational governance do not affect them. However, it is the adaptation to the SaaS model and then the contractual governance that have the strongest effects on the SaaS innovational benefits, with both of these effects being very strong, followed by the ACAP, with a moderate to strong effect. These important differences provide evidence for the usefulness of our approach of discriminating between operational and innovational benefits gained from SaaS that was adopted in this study.
Conclusions
Substantial adaptations are needed before firms performance improves by using Saas. In particular, we found that a firm's adaptation to the SaaS model and its ACAP positively influences the operational and innovational benefits gained from SaaS. Contractual governance positively affects only the innovational benefits; relational governance does not affect either of these types of SaaS benefits. These findings suggest that SaaS providers are at a distance from their clients and their interactions are formalized by providing standardized services with limited customization. Furthermore, we found that operational and innovational types of SaaS benefits have a positive impact on a firm's performance, with the operational benefits having a stronger impact than the innovational ones.
The insights gained from our survey can help firms to better prepare for their decision making concerning the maximization of the business benefits gained from SaaS. Firms should adapt their ICT skills and organization to gain the benefits from SaaS. In particular, important adaptations have to be made regarding a firm's ICT-related skills, structure, processes and strategy, changing the role of a firm's ICT unit, as well as its mentality to make it more business oriented, and increasing the involvement of the firm's business units in decisions concerning business application software. These SaaS adaptations are particularly important for gaining higher-order innovational benefits from SaaS. Also, in order to obtain more benefits from SaaS, firms should increase their propensity and capacity to identify and acquire relevant external knowledge (of the numerous and continuously evolving SaaS offerings, as well as the extensive functionality that each of them provides), and then assimilate this knowledge, combine it with their existing knowledge (of their internal operations as well as planned innovations), and use it to make high business value exploitation of SaaS.
In addition to the above implications for practice, our findings also have some important implications for research. In particular, they increase our limited knowledge of the factors influencing SaaS benefits and firm performance. Our findings show that research on these important topics should discriminate between operational and innovational types of benefits derived from SaaS, which differ significantly both in their determinants and in their influence on firm performance. Our study also extends our knowledge of the adaptations that SaaS requires in relation to a firm's ICT skills and organization, by providing evidence of their positive impact on the resulting operational and innovational benefits. Finally, our study extends to SaaS two long and important research streams: a) on ICT outsourcing, showing that in contrast to ICT outsourcing, relational governance is found to be less relevant for SaaS, and b) on ACAP to assimilate ICT-related innovations to generate of business value.
Our study also has some limitations. The first is that data is collected from the Dutch national context for firms using SaaS in their financial function. The results might have been influenced by the characteristics and the culture of this specific national context, and also by the characteristics and capabilities of this kind of software. Another limitation is that for the collection of data, we adopted a 'key informant' approach: for each firm data was often collected from its CEO, and therefore the data might reflect the opinion of this person. It would be good to consider different research designs with data collection from multiple respondents within each firm. In addition, objective firms' performance data can be used for collecting some data. Likely, this would require a sector specific study as for example like profitable varies among sectors.
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Appendix A. Constructs' measurement items
Please answer the following questions on a scale of 1 to 5, where 5 = to a very large extent, 4 = to a large extent, 3 = to a moderate extent, 2 = to a small extent 1 = not at all.
Contractual governance
To what extent do the contracts you have signed with your SaaS service providers include:
CG1: the detailed services that have to be provided, their quality levels, the ways/procedures of their measurement and their prices?
CG2: specific penalties if these quality levels are not met CG3: procedures for addressing changes in your needs (e.g. changes in the volume of services you need, or need for new services or technologies) CG4: forms and procedures of communication with the SaaS service providers CG5: procedures and terms for handling problems and for dispute resolution
Relational governance
To which extent have your relationships with your SaaS service providers the following characteristics: RG1: there is extensive provision of information by your company to your SaaS service providers concerning e.g. your needs, your problems, your activities and internal business processes, your strategic goals, etc.
RG2: there is extensive provision of information by your SaaS service providers to your company concerning e.g. the SaaS services they can offer to you, their technological capabilities, ways for your firm to better exploit them, etc.
RG3: both parties have a positive attitude towards solving problems and resolving any disputes between your company and your SaaS service providers, aimed at the mutual benefit and satisfaction of both parties.
RG4: both parties have a positive attitude towards and flexibility regarding responding positively to the other party's request for changes (e.g. in the services).
RG5: both parties have a positive attitude towards and interest in having a long-term business relationship and cooperation.
Absorptive capacity
To what extent can your company: AC1: easily recognize and acquire useful knowledge from your company's external environment (such as suppliers, partners and universities) AC2: understand and assimilate this external knowledge AC3: combine this external knowledge with your company's existing knowledge AC4: integrate the externally acquired knowledge with the knowledge base of your company in order to enrich the latter AC5: exploit this newly acquired external knowledge, in combination with existing relevant internal knowledge, to make innovations in your company's operations and processes AC6: exploit this newly acquired external knowledge, in combination with existing relevant internal knowledge, to make innovations in your company's products and services AC7: exploit this newly acquired external knowledge, in combination with existing relevant internal knowledge, to gain competitive advantages
SaaS adaptation actions
To what extent has your company's use of SaaS services been accompanied/followed by the following complementary actions and internal changes for your adaptation to the SaaS model:
AD1: enrichment of the knowledge/skills of your ICT personnel regarding SaaS (e.g. the technologies of SaaS, the capabilities it provides, its interconnection/integration with on-premises information systems, the monitoring/management of the contracts and business relationships with SaaS providers) AD2: reinforcement of the knowledge/understanding that your ICT staff have about the operations, processes and goals of your company, and the business orientation of your ICT staff towards the achievement of business goals and the generation of business value and innovation AD3: development of new relevant processes in your company (e.g. for the quality control of the SaaS services, for your cooperation with your SaaS providers, for the cooperation between your ICT unit and the other business units that use ICT for supporting their works and activities) AD4: development of strategy concerning the use of SaaS services (e.g. what types of SaaS services will be used, for which groups of applications, and with what objectives, and which groups of applications will remain in on-premises systems) AD5: decentralization of business application software-related decisions from the ICT unit to the other business units that use ICT for supporting their works and activities AD6: change of the role of the ICT unit of your company: from provision of ICT services (through applications' development, software packages acquisition, systems administration and support) towards central coordination and support of the selection and use of various SaaS services, and also interconnection -integration of them with your own on-premises systems
SaaS benefits
To what extent has your company's use of SaaS provided the following benefits:
OP_BEN1: reduction of the cost of the electronic support of your activities and operations/processes OP_BEN2: improvement of the quality of the electronic support of your activities and operations/processes (e.g. provision of more capabilities/functionalities, higher availability) OP_BEN3: use and exploitation of new technologies to support your activities and operations/processes without the need for additional investments INN_BEN1: rapid and low-cost electronic enablement of products/ services innovations (=new products/services or significantly improved ones)
INN_BEN2: rapid and low-cost electronic enablement of innovations in your operations/process (=new operations/processes or significantly improved ones) INN_BEN3: improvement of the 'organizational agility' of your company, defined as its ability to respond to various changes/challenges in its external environment (e.g. introduction of new products, services and pricing policies by competitors, changes in market demand for your products and service, changes in customers' needs/preferences, opportunities for expansion in new markets)
Firm performance
How good has the performance of your company been in the last three years in comparison with your competitors in terms of: FP1: profitability FP2: sales revenue FP3: market share FP4: return on investment (ROI) (profits divided by the total assets of the company) 
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